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(54) IC card indicating state of usage and system therefor 



(57) An IC card (C1 ) whose state of usage can be 
judged by a user from an appearance of the card, and 
a relevant IC card system and method are provided. In 
an IC card fed electricity from an IC card reader-writer 
via feeding means using one of electromagnetic cou- 
pling and electrostatic coupling : and the IC card having 
an IC chip which communicates with the IC card reader- 



writer, the possible/impossible state of usage of the card 
by a user is determined using electric means for discon- 
necting or non-disconnecting the feeding means or pro- 
viding another circuit and disconnecting this circuit, and 
appearance of the IC card is also changed at the time 
of the change caused by such electric means and there- 
by the state of usage of the card is indicated to the user. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention s 

[0001] The present invention relates to an IC card 
which is fed electricity by an IC card reader-writer via 
electromagnetic or electrostatic coupling (that is, power 
is supplied from the IC card reader-writer to the IC card), to 
and between these IC card and IC card reader-writer, 
data transmission is performed. In particular, the 
present invention relates to an IC card having a function 
of indicating its state of usage and a system therefor, 
and a method for indicating a state of usage. is 
[0002] This application is based on Patent Applica- 
tions No. Hei 9-247713 filed in Japan, the contents of 
which are incorporated herein by reference. 

2. Description of the Related Art 20 

[0003] In conventional prepaid cards such as phone 
cards, figures and punch holes are provided for indicat- 
ing whether the card has already been used : or how 
much the card has been used. In more detail, on a back 25 
face (or the like) of the card, figures indicating charges 
and corresponding degrees of use are previously indi- 
cated from a lower limit to an upper limit, and by punch- 
ing a hole near each figure, the present state of usage 
is shown to a user. 30 
[0004] Regarding conventional contact and contact- 
less IC cards, no means for indicating a state of usage 
is provided in the card itself, but only in a display area 
of an external device which includes an IC card reader- 
writer, a state of usage of the IC card is displayed. 3S 
[0005] Fig. 11 is a perspective view showing electro- 
magnetic coupling type contactless IC card C100. 
[0006] The IC card C100 comprises card substrate 
100B, coil 100C for electromagnetic coupling, IC chip 
100CH, and outside terminals (or pads) 100T, and 40 
100T 2 for the IC chip. A PVC (polyvinyl chloride) resin, 
an ABS resin, ora PET (polyethylene terephthalate) res- 
in may be used for making card substrate 1 00B. The IC 
chip 100CH and electromagnetic coupling coil 100C, 
which are connected to each other via outside terminals 45 
100T-, and 100T 2 . are arranged inside the card sub- 
strate 100B or are put between two portions of the sub- 
strate. The contactless IC card C 100 is electromagnet- 
ically coupled with IC card reader-writer 200 having 
electromagnetic coupling coil 200C, and thereby the IC so 
card and the reader-writer are wirelessly communicated 
with each other. 

[0007] The IC card reader-writer 200 comprises the 
electromagnetic coupling coil 200C which is electro- 
magnetically coupled with coil 100C of IC card C100. ss 
[0008] The thickness of conventional contact and 
contactless IC cards is larger than that of magnetic 
cards; thus, it is difficult to punch a hole and indicate a 



state of usage as in the case of a magnetic prepaid card. 
In addition, if a function of punching a hole is provided 
in public telephones, construction of the public tele- 
phone becomes complicated and thus trouble may be 
caused. 

[0009] When the contactless IC card CI 00 wirelessly 
communicates with an external device including IC card 
reader-writer 200, the contactless IC card C100 is not 
attached to the above external device; thus, it is impos- 
sible to record, in a specified or predetermined area on 
a surface of the card, a state of usage of the card by, for 
example, punching a hole, as in the case of a magnetic 
prepaid card. 

[0010] Therefore, even if the user of an IC card de- 
sires to know a state of usage of this IC card, that is, 
whether the card has already been used or how much 
the card has been used, the user cannot obtain infor- 
mation about the state of usage from the appearance of 
the card and thus it is inconvenient. Additionally, in the 
conventional situation, there occurs a problem in which 
fraudulent practices such as selling a used IC card on 
the pretence that it is a new card are possible. 

SUMMARY OF THE INVENTION 

[001 1] In order to solve the above problems, an object 
of the present invention is to provide an IC card whose 
state of usage can be judged by a user from an appear- 
ance of the card, a relevant IC card system, and a meth- 
od for indicating a state of usage of an IC card. 
[001 2] In order to realize the above object, the present 
invention provides an IC card fed electricity from an IC 
card reader-writer via feeding means using one of elec- 
tromagnetic coupling and electrostatic coupling, and the 
IC card having an IC chip which communicates with the 
IC card reader-writer, wherein the possible/impossible 
state of usage of the card by a user is determined using 
electric means for disconnecting or non -disconnecting 
the feeding means or providing another circuit and dis- 
connecting this circuit, and the appearance of the IC 
card is also changed at the time of the change caused 
by such electric means and thereby the state of usage 
of the card is indicated to the user. 
[001 3] The following are possible IC cards comprising 
an electric means: 

(1) the IC card comprises a conductor for short- 
circuiting the feeding means, and becomes usable 
when the short-circuited state of the conductor is 
freed. 

(2) the IC chip comprises two lead wire connecting 
terminals, and the IC card comprises a conductor 
for short-circuiting the two lead wire connecting ter- 
minals and becomes usable when the short- 
circuited state of the connecting terminals is freed. 

(3) the IC card comprises means for generating a 
current having a reversed polarity with respect to a 
current generated by the feeding means, and be- 
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comes usable when the current of the reversed po- 
larity is disconnected. 

[001 4] In order to make the card usable, it is possible 
to cut and separate a portion of the card. In cases (1) 
and (2) above, the IC card may have a notch and a por- 
tion of the conductor is exposed at the notch, and the 
short-circuited state may be freed by cutting the ex- 
posed conductor. In case (3) above, the IC card may 
-:-?-have a notch and a portion of the means for generating 
the current having the reversed polarity is exposed at 
V;vi; v. the notch, and the current of the reversed polarity may 
; be disconnected by cutting the exposed portion of said 
means. 

[001 5] In case (2) above, it is also possible that before 
the IC card becomes usable, the IC card performs spec- 
ified data communication prior to usage of the card, with 
the IC card reader-writer. 

[0016] Generally, the IC card may comprise indicating 
means for indicating information relating to a state of 
usage of the IC card. Such indicating means can be eas- 
ily realized using a fuse or a thermochromic material. In 
addition, a plurality of the fuses or thermochromic ma- 
terials may be provided, and thereby it is possible to in- 
dicate whether the card reaches each of predetermined 
degrees of use. 

[0017] The present invention also provides an IC card 
system comprising an IC card which has any of the 
above-described features and an IC card reader-writer. 
The present invention further provides a method of in- 
dicating a state of usage of an IC card having a corre- 
. sponding feature. 
-V3: [0018] According to the present invention, the user 
Fjatr, who obtains the IC card can easily and surely confirm 
;<-£v that the IC card has not yet been used before the user 
- rof suitably starts to use the card. It is also possible for the 
user to obtain information relating to a state of usage of 
the card in use. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Fig. 1 is a perspective view of contact! ess IC 
card C1 of the first embodiment according to the present 
invention. 

[0020] Fig. 2 is a perspective view of contactless IC 
card C2 of the second embodiment according to the 
present invention. 

[0021] Fig. 3A is a perspective view of contactless IC 
card C3 of the third embodiment according to the 
present invention, and Figs. 3B and 3C are enlarged 
views of notch 31 area of the card C3 in the pre-used 
and in-use states. 

[0022] Figs. 4A and 4B are enlarged views of notch 
31 area of the card C4 in the pre-used and in-use states. 
[0023] Fig. 5 is a perspective view of contactless IC 
card C5 of the fifth embodiment according to the present 
invention. 

[0024] Fig. 6A is a perspective view of contactless IC 
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card C6 of the sixth embodiment according to the 
present invention, and Figs. 6B and 6C are diagrams 
showing usage state indicator 62 of the card C6 in the 
pre-used and in-use states. 

5 [0025] Fig. 7 A is a perspective view of contactless IC 
card C7 of the seventh embodiment according to the 
present invention, and Figs. 7B and 7C are diagrams 
showing usage state indicator 72 of the card C7 in the 
pre-used and in-use states. 

io [0026] Fig. 8A is a perspective view of contactless IC 
card C8 of the eighth embodiment according to the 
present invention, and Figs. 8B and 8C are diagrams 
showing usage state indicator 82 of the card C8 in the 
pre-used and in-use states. 

is [0027] Fig. 9A is a perspective view of contactless IC 
card C9 of the ninth embodiment according to the 
present invention, and Figs. 9B and 9C are diagrams 
showing usage state indicator 92 of the card C9 in the 
pre-used and in-use states. 

20 [0028] Fig. 1 0A is a perspective view of contact IC 
card C10 of the tenth embodiment according to the 
present invention, and Fig. 10B shows the structure of 
IC card reader-writer 300 for communicating with the 
contact IC card C10. 

25 [0029] Fig. 11 is a perspective view showing, electro- 
magnetic coupling type contactless IC card C100 as a 
conventional example. 

o. 

DESCRIPTION OF THE PREFERRED 
30 EMBODIMENTS 

[0030] Fig. 1 is a perspective view of contactless IC 
card C1 of the first embodiment according to the present 
invention. 

35 [0031] The contactless IC card C1 comprising card 
substrate 1 B is composed of main body 1 M and sepa- 
rable portion 1D. The main body 1 M comprises electro- 
magnetic coupling coil 1 C, IC chip 1 CH, and outside ter- 
minals 1T-, and 1T 2 , etc. The separable portion 1D has 

^o a portion of line 1S for short-circuiting electromagnetic 
coupling coil 1 C. 

[0032] The short-circuiting line 1S is connected with 
electromagnetic coupling coil 1C and connected to out- 
side terminals 1 T n and 1 T 2 of IC chip 1 CH so as to short- 

45 circuit electromagnetic coupling coil 1C. Between the 
main body 1 M and separable portion 1 D, perforation 1 m 
is provided. By bending or twisting the IC card C1 with 
respect to the perforation 1 m as a boundary, it is possi- 
ble to separate the separable portion 1 D from the main 

so body 1M. According to this separation, short-circuiting 
line 1 S is cut at perforation 1 m as the boundary, and the 
line is opened. 

[0033] During a state in which the contactless IC card 
C1 has not yet been used and the main body 1M and 
55 the separable portion 1 D are unified as a single body, 
when the IC card receives an electromagnetic wave 
from an IC card reader-writer such as reader-writer 200 
shown in Fig. 11 , current caused by electromagnetic in- 
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duction flows in short-circuiting line 1 S of smaller resist- 
ance and does not flow in IC chip 1CH. Therefore, it is 
impossible to supply power to the IC chip 1 CH and com- 
munication is impossible. In such a situation, functions 
as the contactless IC card are not realized and the user 5 
cannot use this contactless IC card. 
[0034] In order to enable the user to use this contact- 
less IC card C1, the main body 1M and the separable 
portion 1D should be separated from each other. Ac- 
cording to this separation, the short-circuiting line 1 S is 
opened, and thereby when the card receives an elec- 
tromagnetic wave from the IC card reader-writer, current 
caused by the electromagnetic induction flows in IC chip 
1CH and the chip is fed electricity. Communication be- 
tween the card and the reader-writer then becomes pos- 
sible. 

[0035] As explained above, in the above embodiment, 
it is possible to easily observe and judge whether the 
main body 1 M and the separable portion 1 D are unified 
or separated. Therefore, a pre-used contactless IC card 
C1 can be safely handed over from an issuer to a user, 
and thus fraudulent usage, which may occur before a 
user properly starts to use the card, can be prevented. 
[0036] Here, the general formation of the IC card in- 
cluding separable portion 1D in Fig. 1 conforms to the 25 
standard ISO/IEC 7810 1D-1. However, only the main 
body 1M may conform to the above standard ISO/IEC 
7810 1D-1 and separable portion 1D may be provided 
as a projecting portion. 

[0037] On the other hand, the above short-circuiting 30 
line 1S may be a lead wire or a pattern using a copper 
foil or a silver paste. Such a variation is also possible 
for the second embodiment explained below. 
[0038] Regarding the separation of the main body 1 M 
and the separable portion 1 D, the user may divide the 35 
two portions using hands, or a device like a blade cutter 
equipped in a cutter may be provided in an external de- 
vice which includes an IC card reader-writer like reader- 
writer 200 as shown in Fig. 11 , in a vending machine of 
contactless IC cards, or in a collection box for used con- 40 
tactless IC cards, so as to separate the portion 1 D from 
the card. These variations are also applied to IC cards 
in the following embodiments having a similar separable 
form. 

[0039] Fig. 2 is a perspective view of contactless IC 45 
card C2 of the second embodiment according to the 
present invention. 

[0040] The contactless IC card C2 comprising card 
substrate 2B is composed of main body 2M and sepa- 
rable portion 2D. The main body 2M comprises electro- 50 
magnetic coupling coils 2C t and 2C 2 , IC chip 2CH, out- 
side terminals 2T A and 2T 2 . The separable portion 2D 
has a portion of electromagnetic coupling coil 2C 2 . 
[0041] The electromagnetic coupling coils 2C 1 and 
2C 2 have the same size and the same number of wind- ss 
ing rounds, and the coils are respectively wound in re- 
verse directions. Between the main body 2M and sepa- 
rable portion 2D, perforation 2m is provided. By bending 
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or twisting the IC card C2 with respect to the perforation 
2m as a boundary, it is possible to separate the separa- 
ble portion 2D from the main body 2M. According to this 
separation, electromagnetic coupling coil 2C2 is cut at 
perforation 1 m as the boundary, and the coil is opened. 
[0042] During a state in which the contactless IC card 
C2 has not yet been used and the separable portion 2D 
is unified with the main body 2M, when the IC card re- 
ceives an electromagnetic wave from an IC card reader- 
writer as reader-writer 200 shown in Fig. 11, current 
caused by electromagnetic induction flows respectively 
in electromagnetic coupling coils 2C 1 and2C 2 in reverse 
directions; thus, current signals are canceled out by 
each other. Therefore, it is impossible to supply power 
to the IC chip 2CH and the main body 2M cannot send 
or receive any signal. In such a situation, functions of 
the contactless IC card are not realized and the user 
cannot use this contactless IC card C2. 
[0043] In order to enable the user to use this contact- 
less IC card C2, the main body 2M and the separable 
portion 2D should be separated from each other. Ac- 
cording to this separation, the electromagnetic coupling 
coil 2C 2 is opened and the signal from this coil cannot 
be transmitted. 

[0044] Accordingly, a pre-used contactless I C card C2 
can be safely handed over from an issuer to a user, and 
possible fraudulent usage before proper use by the user 
can be prevented. In addition, the electromagnetic cou- 
pling coils 2C 1 and 2C 2 can be formed using the same 
coil (material) and thus the cost can be reduced. 
[0045] Fig. 3A is a perspective view of contactless IC 
card C3 of the third embodiment according to the 
present invention. 

[0046] The contactless IC card C3 comprises card 
substrate 3B, electromagnetic coupling coil 3C, IC chip 
3CH, outside terminals 3T-, and 3T 2 , lead wire 3L having 
a rounded-square shape, lead wire connecting termi- 
nals (or pads) and 3P 2 = and U-shaped notch 31. 
[0047] Almost all the portion of lead wire 3L is included 
in substrate 3B, and the remaining portion is exposed 
at the notch 31 (refer to Fig. 3B). Regarding the notch 
31 area, a user can cut lead wire 3L by, for example, 
hooking the wire at the user's nail, and thereby the user 
can start to use this IC card (refer to Fig. 3C). 
[0048] Regarding the contactless IC card C3, even in 
a pre-used state, that is, in a state in which the lead wire 
3L has not yet been cut. electromagnetic coupling coil 
3C is not short-circuited: thus, communication with the 
I C card reader-writer is possible. In an initial anti -colli- 
sion operation using the I C card reader-writer, an initial 
response request is sent to the contactless IC card C3, 
and the IC card C3 returns information relating to a pro- 
tocol to be used, the kind of the IC card, and a possible 
degree of use, as a response. In this case, IC chip 3CH 
checks whether the lead wire connecting terminals 
and 3P 2 are connected with each other, by, for example, 
applying a voltage to lead wire connecting terminal 3P V 
That is, if the contactless IC card C3 has not yet been 
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used, current is generated around the rounded-square 
shaped lead wire 3L by applying voltage to the lead wire 
connecting terminal. Therefore, by detecting the cur- 
rent, the IC chip CH3can recognize that the contactless 
IC card C3 has not yet been used. The contactless IC 
card C3 then sends the IC card reader-writer 200 infor- 
mation indicating that the IC card C3 has not yet been 
used, as an initial response. 

[0049] When the IC card reader-writer 200 receives 
such information indicating a pre-used state, the state 
that the contactless IC card C3 has not yet been used 
is shown in a display (such as an LCD display) of an 
external device which includes the IC card reader-writer 
200. 

[0050] After sending the information indicating a pre- 
used state, the contactless IC card C3 does not com- 
municate with the IC card reader- writer. Therefore, the 
user can recognize that it is impossible to use the IC 
card in the present state and understand the necessity 
of cutting lead wire 3L so as to start to use the card. In 
the above operation, restricted communication may be 
continued after sending the information indicating a pre- 
used state. That is, information relating to functions oth- 
er than the subtraction of the degree of use, such as a 
"telephone directory 0 function, may be communicated 
and be operable. 

[0051] Therefore, in the present embodiment, in a first 
state in which lead wire connecting terminals 39, and 
3P 2 are connected with each other via lead wire 3L, IC 
card C3can perform only restricted communication (that 
is, communication relating to functions to be previously 
performed before ordinary usage) with IC card reader- 
writer 200. In a second state in which lead wire connect- 
ing terminals 3P-, and 3P 2 are not connected with each 
other by cutting lead wire 3L at notch 31 , communication 
between the main body and the IC card reader-writer is 
possible without restriction (that is, communication re- 
lating to ordinary usage). In this way, if the contactless 
IC card C3 is used as a phone card, it is possible to 
display the degree of use, for example, °50° (units) and 
a message like "PLEASE MAKE THE CARD POSSIBLE 
TO USE", so as to advise the user to start to use the 
card. 

[0052] According to the above operations, it is possi- 
ble to prevent an undesired situation in which the card 
is unfairly used before a valid user starts to use the card 
(in other word, an unfairly used card can be distin- 
guished). Additionally, lead wire 3L is cut in this embod- 
iment; thus, it is unnecessary to provide a separable por- 
tion like 1 D of the above explained contactless IC card 
C1 . Therefore, in the present case, it is possible to pre- 
vent generation of an unwanted portion caused by sep- 
arating the separable portion. 

[0053] In order to cut exposed lead wire 3L at notch 
31 , a lead wire cutting device having a projecting portion 
or the Bke may be attached to an external device includ- 
ing IC card reader-writer 200 (as shown in Fig. 1 1 ), to a 
contactless IC card vending machine, or to a collection 
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box for used contactless IC cards. In this case, lead wire 
3L can be cut by hooking the wire on the cutting device. 
[0054] In addition, before the contactless IC card C3 
sends an initial response to IC card reader-writer 200, 

5 it is possible for contactless IC card C3 itself to check 
the possible degree of use recorded and stored in IC 
chip 3CH and judge whether the checked degree corre- 
sponds to a pre-used state, and only in the case in which 
the degree indicates the pre-used state, contactless IC 

10 card C3 may detect the state of the lead wire connecting 
terminals, by its own processing. 

[0055] In the above operations, detection of the state 
of the lead wire connecting terminals is performed with 
reference to the degree of use. However, it is also pos- 
15 sible that a starting flag is used and is set to be in an 
"on" state when the usage is started, and that the state 
of the usage of the card is judged according to the state 
of this flag. 

[0056] Instead of providing the function of detecting 
20 "whether the lead wire is cut" to the contactless IC card 
C3 itself, the following operation is possible in which 
when the contactless IC card C3 sends internal infor- 
mation as an initial response to an external device in- 
cluding IC card reader-writer 200, the external device 
25 may send the contactless IC card C3 a request for 
checking the state of the lead wire connecting terminals 
3P, and 3P 2 , and the above judgment operation is per- 
formed according to a response to the request. 
[0057] Hereinbelow, contactless IC card C4 as the 
30 fourth embodiment of the present invention will be ex- 
plained. The basic structure of the contactless IC card 
C4 is the same as the above explained contactless IC 
card C3. 

[0058] Fig. 4A is an enlarged view of the U-shaped 
35 notch 31 in the contactless IC card C4. As shown in the 
figure, the contactless IC card C4 is the same as the 
contactless IC card C3 except that seal 41 for protecting 
the IC card C4 is provided. 

[0059] That is, in a pre-used state as shown in Fig. 

^0 4A, contactless I C card C4 corresponds to contactless 
IC card C3 with protection seal 41 . When the protection 
seal 41 is peeled from the contactless IC card C4 and 
lead wire 3L is cut, the contactless IC card C4 is just the 
same as the contactless IC card C3, as shown in Fig. 4B. 

45 [0060] The protection seal 41 is provided for prevent- 
ing the lead wire 3L, which is exposed at notch 31 . from 
breaking during transportation of the card, or the like. 
[0061] When a user intends to start to use the con- 
tactless IC card C4, it is necessary to peel the protection 

so seal 41 and to cut lead wire 3L at notch 31 . According 
to this cutting operation : it may be acknowledged that 
the user has started to use the contactless IC card C4. 
Therefore, a user can reliably obtain a fair pre-used con- 
tactless IC card C4 from an issuer. 

ss [0062] It is possible that once the protection seal 41 
is peeled, the seal cannot be stuck again. In this case, 
an undesired situation in which an already-used card is 
unfairly sold as a pre-used card can be prevented. 
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[0063] The protection seal 41 and the lead wire 3L 
may be stuck to each other so as to automatically cut 
the wire at the time of peeling the seal. In this case, the 
user's operation of cutting the lead wire, performed after 
peeling the protection seal 41 , can be saved. 
[0064] In addition, the above-explained structure hav- 
ing a notch may be applied to the second embodiment. 
That is, a portion of electromagnetic coupling coil 2C 2 
in Fig. 2 is exposed at a notch like notch 31 and the 
exposed portion is cut so as to make the card usable. 
[0065] Fig. 5 is a perspective view of contactless IC 
card C5 of the fifth embodiment according to the present 
invention. 

[0066] The contactless IC card C5 comprising card 
substrate 5B is composed of main body 5M and sepa- 
rable portion 5D. The main body 5M comprises electro- 
magnetic coupling coil 5C, IC chip 5CH, outside termi- 
nals 5^ and 5T 2 , lead wire 5L having a rounded-square 
shape, and lead wire connecting terminals 5P-, and 5P 2 . 
The separable portion 5D includes a portion of lead wire 
5L. Between the main body 5M and separable portion 
5D, perforation 5m is provided. By bending or twisting 
the contactless IC card C5 with respect to the perfora- 
tion 5m as a boundary, it is possible to separate the sep- 
arable portion 5D from the main body 5M. According to 
this separation, lead wire 5L is cut at perforation 5m as 
the boundary, and the lead wire connecting terminals 
5P-, and 5P 2 are opened. 

[0067] Regarding the contactless IC card C5, as in the 
third (or fourth) embodiment, even in a pre-used state 
in which main body 5M and separable portion 5D has 
not yet been separated, electromagnetic coupling coil 
5C is not short-circuited; thus, communication with the 
IC card reader-writer is possible in this state. Therefore, 
as in the third embodiment, when an initial response re- 
quest is sent from the IC card reader-writer to contact- 
less IC card C5, the IC card C5 can return information 
relating to a protocol to be used, the kind of the IC card, 
and the degree of use s as a response. In this operation, 
IC chip CHS checks whether the lead wire connecting 
terminals 5P, and 5P 2 are connected with each other 
by, for example, applying a voltage to lead wire connect- 
ing terminal 5P V 

[0068] In a pre-used state of the contactless IC card, 
the main body 5M and the separable portion 5D are not 
separated and main portions of the lead wire 5L included 
in the main body 5M and the remaining portion of lead 
wire 5L included in the separable portion 5D are con- 
nected with each other. Therefore, if voltage is applied 
to the lead wire connecting terminal, then current is gen- 
erated around the roundedsquared lead wire 5L The 
following operations are similar to those performed in 
the third embodiment. That is, after sending information 
relating to the pre-used state, the contactless IC card 
C5 does not perform communication with the IC card 
reader-writer. Therefore, the user recognizes that the 
contactless IC card C5 cannot be used in the present 
state and understands the necessity of separating the 



separable portion 5D from the main body 5M so as to 
use the card. 

[0069] If the separable portion 5D is separated from 
the main body 5M and IC chip 5CH detects the state of 
5 lead wire connecting terminals 5P 1 and 5P 2 by applying 
voltage to the lead wire connecting terminal, then no cur- 
rent flows in lead wire 5L and the IC chip 5CH recogniz- 
es that the contactless IC card C5 is in use. When the 
IC chip 5CH recognizes such an in-use state, the chip 

10 5CH performs the following communication. 

[0070] In this way, a user can reliably obtain a pre- 
used contactless IC card C4 from an issuer. 
[0071] As in the third embodiment, before the contact- 
less IC card C5 sends an initial response to IC card read- 

15 er-writer 200, it is possible for contactless IC card C5 
itself to check the possible degree of use recorded and 
stored in I C chip 5CH and judge whether the degree cor- 
responds to a pre-used state, and only in the case in 
which the degree indicates the pre-used state, contact- 

20 less IC card C5 may detect the state of the lead wire 
connecting terminals, of its own initiative. 
[0072] Also in the third embodiment, instead of pro- 
viding the function of detecting "whether the lead wire 
is cut" to the contactless I C card C5 itself, the following 

25 operation is possible in which when the contactless IC 
card C5 sends internal information as an initial response 
to an external device including IC card reader-writer 
200, the external device may send the contactless IC 
card C5 a request for checking the state of the lead wire 

30 connecting terminals 5p 1 and 5P 2 , and the above judg- 
ment operation is performed according to a response to 
the request. 

[0073] On the other hand, in general operations for 
manufacturing the contactless IC cards, (i) a core sheet 

35 in which an I C chip and an antenna like an electromag- 
netic coupling coil are mounted is made, (ii) an IC card 
is made by putting the core sheet between over sheets, 
and (iii) necessary information is written (or encoded) 
via wireless communication. That is, in the processes 

40 from manufacturing to issuance, the encoding operation 
can be performed for a finished IC card as shown in Fig. 
5. In this case, manufacturing costs can be reduced. 
[0074] In the case of short-circuiting the antenna por- 
tion, as in the first embodiment shown in Fig. 1, data 

45 writing by wireless transmission cannot be performed 
after a finished IC card (body) is obtained. That is, the 
short-circuited antenna cannot be operated. Therefore, 
before an IC chip is mounted, necessary data must be 
written via wired communication by directly providing 

50 terminals in the IC chip. In another possible method, the 
encoding operation is performed in a state in which an 
IC chip and an antenna are mounted to a core sheet, 
and the antenna is then short-circuited and the core 
sheet is covered with over sheets. Such operations 

55 cause cost to rise. In contrast, in the contactless IC 
cards C3 and C5 in which two independent input termi- 
nals are provided, complicated operations as described 
above are unnecessary if only a condition that an en- 
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coding operation can be performed in a pre-used state 
is previously established. Therefore, the encoding op- 
eration can easily be performed after making of the body 
of an IC card is finished. 

[0075] In the contactless IC card C5, IC chip 5CH is 
mounted at the opposite corner on a diagonal line with 
respect to perforation 5m. By mounting the IC chip 5CH 
far from the perforation 5m like this, the I C chip 5CH can 
be protected from a stress or impact imposed when a 
user separates the separable portion 5M from the main 
body 5D. 

[0076] On the other hand, test pads used in a screen- 
ing process of chips (such as the burn-in process) per- 
formed in the manufacturing of IC chips 5CH may be 
used as lead wire connecting terminals 5P^ and 5P 2 . In 
this case, a countermeasure for blocking unfair access 
to the IC chip 5CH from the cut portion at the perforation 
5m must be taken in the IC chip 5CH. By effectively us- 
ing the above test pads, costs can be further reduced. 
[00771 Fig. 6A is a perspective view of contactless IC 
card C6 of the sixth embodiment according to the 
present invention. 

[0078] As shown in the figure., the contactless IC card 
C6 comprises card substrate 6B, electromagnetic cou- 
pling coil 6C, IC chip 6CH, outside terminals 6T, and 
6T 2 , lead wires 6L, lead wire connecting terminals 6P 1 
and 6P 2 , indicator 62 for indicating the state of usage, 
and fuse 63. The bold circle in Fig. 6A corresponds to 
enlarged views in Figs. 6B and 6C. 
[0079] In this structure, while the contactless IC card 
C6 has not yet been used : fuse 63 is not fused, and once 
the contactless IC card C6 is used, then the fuse 63 is 
fused by IC chip 6CH. 

[0080] As shown in Fig. 6B, fuse 63 exists in usage 
state indicator 62, and is connected to lead wires 6L in 
the neighborhood of the indicator 62. The lead wires 6L 
are connected to I C chip 6CH via lead wire connecting 
terminals 6P^ and 6P 2 which are independent of outside 
terminals 6"^ and 6T 2 . 

[0081] The user can confirm whether or not the fuse 
63 is fused by peeping into the usage state indicator 62 
from the surface side of the card. 
[0082] Here, a design indicated by the user may be 
printed on the surface of the card C6; thus, it is prefer- 
able that usage state indicator 62 be provided on the 
back face of the card. 

[0083] In the embodiment of Fig. 6B which shows a 
sectional view of the usage state indicator 62, a circular 
hole is provided in over sheet 64 on the back face of the 
card and the state of fuse 63 can be observed through 
transparent core sheet 65 (from above the core sheet). 
According to the above structure, the fuse 63 can be 
protected from the outside. If fuse 63 is positioned on 
the core sheet 65, this area should be covered with a 
transparent protection sheet. 

[0084] Also in the contactless IC card C6, electromag- 
netic coupling coil 6C is not short-circuited; thus, com- 
munication with IC card reader-writer 200 is possible 



even though the contactless 'C card C6 has not yet been 

[0085] When the contactless IC card C6 starts to com_ 
municate with the IC card r eader-wnter 200, the , e»c C6 

s checks whether the two lead wire connecfng l term nate 
6P, and 6P 2 are connected with each other by, lor ex- 
ample, applying a vottage to the lead wire connecting 
■ . J . , • „ an initia response with re- 
terminals, before returning an ,nil,a * t . „ . 
spect to an initia. response request sent from the IC card 

10 reader-writer 200. In this checking operator, a voltage 
which cannot disconnect fuse 63 is apphed I between the 
lead wire connecting terminals 6P, and 6P 2 ; thus, cur- 
rent flows while fuse 63 is not disconnected and the wo 
lead wires6Lare connected with each otherviathefuse. 

1S By detecting this current injection, the IC chip 6CH I rec- 
ognizes thaUhe contacts 'C card C6 has not yet been 
used. , . . 

[0086] The IC chip 6CH which recognized the pre- 
used state of the IC card enters into a charge mode and 

20 power accumulation starts- When a first unit of the card 
is deducted, the accumulated power '* d.scharged to he 
lead wire connecting terminals 6P, and 6P 2 and a large 
current flows through the lead wire 6L and the fuse 63 
is fused and disconnected- The state of the d.sconnect- 

2S ed fuse 63 is shown in Fi9 6C. By visually obsennng 
such a state of the disconnected use 63 rfiorr i usage 
state indicator 62. the us^r can judge whether the con- 
tactless IC cardC6 has not yet been used or has already 
been used. If the contactless IC card OB . un use (that 

30 is. fuse 63 is disconnected), when the IC chip JJCH 
checks the state of lead W"* connecting terminate BP, 
and 6P 2 (that is. a voltago * applied Jetvjreen the t e ™ - 
nals). no current flows in » *ad wires 6L. Therefore, cur- 
rent injection is not detected, and thereby the IC ^ch.p 

3S 6CH can detect that the contactless IC card C6 has al- 
ready been used. In this ^se, the following common.- 
cation is performed. , 
[0087] Before returning an initial ^^se ^e can- 
Lctless IC card C6 may s>"d the possible degree of use 

40 and the kind of the card t^ an external device wh.ch in- 
cludes IC card reader-writer 200. In th.S case the > exter- 
... • . . ..^r the contactless IC card C6 
nal device judges wheth^' infcJ ^ . 

has not yet been used, b-^ed on H. m rt ^""^"V 
and if it was judged that tf-e card has no yet Mn«4 

45 then the external device s> ends a signal f^ commanding 
a charge operation to th^ contactless IC card _C6 .and 
the IC chip 6CH which received the comrnand ente re 
into a charge mode. Anther operat.on » " 
which the external devio * sends a command for sub - 

so tracting the first unit. anC* when th.s sending operat on 
is normally finished, a fusing command ,s sent to the 
contactless IC card C6 a*nd the IC ch,p NHiM re- 
ceived the command disc* narges a charged power to the 
lead wire connecting terminals 6P, and bK 2 

« . .u- .^-used contactless IC card C6 

ss [0088] In this way. a pr » U5BU . , „ H 
can be safely handed ov^r from an issuer to a user, and 
when subtracts of the f l«« is perlorm«i, s pos- 
sible to notify the user th*e* the card is already in use. In 
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addition, when a user starts to use a contact less IC card 
C6, it is unnecessary for the user to take any measures 
for the card so as to change its appearance; thus, the 
user can more easily handle the card. 
[0089] Fig. 7A is a perspective view of contactless IC 
card C7 of the seventh embodiment according to the 
present invention. 

[0090] As shown in the figure, the contactless IC card 
C7 comprises card substrate 7B, electromagnetic cou- 
pling coil 7C, IC chip 7CH, outside terminals 7Tj and 
7T 2> lead wires 7L, indicator 72 for indicating the state 
of usage, lead wire connecting terminals 7P 1 and 7P 2 , 
and fuses 73. The difference of contactless IC card C7 
from contactless IC card C6 is that plural fuses 73 are 
provided in usage state indicator 72, as shown in Figs. 
7B and 7C. These figures show an example in which 
five fuses 73 are connected with lead wires 7L connect- 
ed to the lead wire connecting terminals 7P^ and 7P 2 , 
in an initial state. 

[0091] An example in which the contactless IC card 
C7 has a degree of usage of 100 units will be explained. 
When the contactless IC card C7 has not yet been used, 
then as in the case of the contactless IC card C6, a fuse 
corresponding to the "1 00 units 0 in the usage state indi- 
cator 72 is fused at the time of deducting the first unit. 
When the fiftieth unit is deducted so as to shift to the 
forty-ninth unit (that is, when the remaining possible 
units of use changes from 50 to 49), the IC chip 7CH 
recognizes that the present internal degree of use is 50 
units and enters into a charge mode. At the same time 
as changing the degree of use to .49 units, the IC chip 
7CH discharges the charged power to lead wire con- 
necting terminals connected to the fuse which exists in 
an indicating area corresponding to the fiftieth unit. 
[0092] After that, such charge/discharge operations 
are not performed by the time when the possible degree 
of use becomes 20 units. In the state as shown in Fig. 
7C, the fuses corresponding to the possible degrees of 
use of 100 and 50 units are fused and fuse correspond- 
ing to the possible degree of use of 20 units is not fused; 
thus, the user can understand that the present possible 
degree of use of the contactless IC card C7 is more than 
20 units and less than 50 units by observing this state. 
[0093] In this way, the user of the contactless IC card 
C7 can understand the state of usage of this card in de- 
tail and can approximately estimate the present possible 
degree of use without observing a display of an external 
device including IC card reader-writer 200, in which the 
accurate possible degree of use is shown. 
[0094] Fig. 8A is a perspective view of contactless IC 
card C8 of the eighth embodiment according to the 
present invention. 

[0095] As shown in the figure, the contactless IC card 
C8 comprises card substrate 8B, electromagnetic cou- 
pling coil 8C, IC chip 8CH, outside terminals 8^ and 
8T 2 , lead wires 8L, lead wire connecting terminals 8P-, 
and 8P 2 , and indicator 82 for indicating the state of us- 
age. The bold circle in Fig. 8A corresponds to enlarged 



views in Figs. 8B and 8C. 

[0096] As shown in Fig. 8B, usage state indicator 82 
includes heater 83 and thermochromic (or thermochro- 
matic) material 84. 

5 [0097] The difference of the contactless IC card C8 
from the contactless IC card C6 is that heater 83 is used 
instead of a fuse and that the heater is coated with ther- 
mochromic material 84 or the like. A thermochromic ma- 
terial whose change of color is irreversible is selected 

io as material 84. 

[0098] At the time of the first deduction, current is sup- 
plied to lead wires 8L and the heater 83 is heated by this 
current, and the thermochromic material 84 which re- 
ceives the heat changes its color. As possible methods 

75 of providing current to heater 83, current is stored in the 
IC chip and the charged current is discharged at a stoke, 
as the above-explained method relating to the contact- 
less IC cardC6, or current is gradually supplied to heater 
83. A suitable method is selected in dependence on 

20 thermal characteristics of the heater 83 and the thermo- 
chromic material 84. 

[0099] According to the contactless IC card C8, the 
user can more clearly judge whether the card has al- 
ready been used (that is : whether subtraction of the de- 

25 gree of use has already been performed). 

[0100] It is possible that pairs of the heater 83 and 
thermochromic material 84 are respectively provided at 
plural areas in usage state indicator 82, and tempera- 
ture applied to each thermochromic material 84 is ad- 

30 justed by controlling the amount of heat generated in the 
corresponding heater 83 so that the temperature is 
changed for each thermochromic material 84. In this 
case, the plural areas in the usage state indicator 82 
respectively experience different changes of color; thus, 

35 it is possible to indicate the usage state of the contact- 
less I C card C8 step by step as in the case of the con- 
tactless IC card C7. Such a developed example will 
been shown below. 

[0101] Fig. 9 A is a perspective view of contactless IC 
40 card C9 of the ninth embodiment according to the 
present invention. 

[0102] The contactless IC card C9 comprises card 
substrate 9B, electromagnetic coupling coil 9C, IC chip 
9CH, outside terminals 9T-, and 9T 2 , lead wires 9L, lead 

45 wire connecting terminals 9Pj and 9P 2 , and indicator 92 
for indicating the state of usage. 
[0103] The contactless IC card C9 has a structure 
similar to that of the contactless IC card C8, and the in- 
ternal structure of the usage state indicator 92 has plural 

^0 divided areas as shown in the contactless IC card C7. 
Figs. 9B and 9C show an example in which five pairs of 
heater 93 and thermochromic material 94 are connected 
with lead wires 9L which are connected to the lead wire 
connecting terminals 9P-, and 9P 2 . In the state shown 

55 in Fig. 9C, two heaters 93 corresponding to units 100 
and 50 (of use) are heated with different amounts of en- 
ergy and relevant thermochromic materials 94 are re- 
spectively changed to have different colors. In this case. 
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a user of the contactless IC card C9 can clearly under- 
stand the state ot usage by visual observation, and can 
estimate the remaining possible degree of use, 
[0104] In the contactless IC cards C6-C9, instead of 
providing a usage state indicator inside the substrate of s 
the card, such an indicator may be provide to an outside 
area (of the card substrate) in a manner such that the 
indicator is contacted with the substrate. For example, 
a fuse or the like is attached to a side face of the sub- 
strate. 10 
[0105] Generally, an IC module of the contactless IC 
card has a substrate of about one centimeters square, 
on which an IC chip and an antenna are mounted. Re- 
garding the contactless IC card, there are two types 
such that (i) the antenna is buried in most of the area of is 
the card, as shown in the above-explained embodi- 
ments, and (ii) the card includes an IC module which 
has a substrate of about one centimeter square, only in 
which an antenna is buried inside. The basic difference 
between these types is only a size of the antenna; thus, 20 
the above-explained embodiments can be applied to 
both types. 

[0106] Fig. 1 0A is a perspective view of contact IC 
card C10 of the tenth embodiment according to the 
present invention. 25 
[0107] The above-described techniques of indicating 
the state of usage applied to the contactless IC cards 
C1 -C9 may be applied to contact IC cards, and contact 
IC card C10 is an embodiment obtained by applying the 
indicating method of the contactless IC card C5 to a con- 30 
tact IC card. 

[01 08] The contact IC card C1 0 comprises main body 
10M and separable portion 10D. The main body 10M 
includes IC module 10MD and lead wire 10L having a 
rounded-square shape, and separable portion 10D in- 35 
eludes a portion of lead wire 1 0L 
[0109] The IC module 10MD has an integrated struc- 
ture having an IC chip, outside terminals 10T 1f 10T 2 , ... 
(six divided and exposed areas in IC module 10MD in 
Fig. 10A, which are golden metallic portions), and con- 40 
hection lines which connect the IC chip and each outside 
terminal. 

[0110] In the contact IC card C10, perforation 10m is 
provided between the main body 1 0M and the separable 
portion 10D. By bending or twisting the IC card C10 with 45 
respect to the perforation 10m as a boundary, it is pos- 
sible to separate the separable portion 10D from the 
main body 10M. According to this separation, lead wire 
10L is cut at perforation 10m as the boundary. Here, the 
lead wire 10L is connected to terminals which are pro- so 
vided in IC module 10MD for exclusive use. 
[0111] Fig. 10B shows the structure of IC card reader- 
writer 300 for communicating with the contact IC card 
C1 0. In the IC card reader-writer 300, the contact IC card 
C10 is put on fitting area 310 which includes six probes ss 
320 for connecting with six outside terminal 10T-,, 
10T 2 , ... of the contact IC card. That is, communication 
between the contact IC card C10 and IC card reader- 



contacting communication 
writer 300 is realized by f 300 with outside ter- 
probes 320 of IC card reads' QCt |C ^ C10 . First, 
minals 10T, , 10T 2 , ... of th« sent vja tne com munica- 
an initial response request 1 writer300 As other con - 
tion probes from IC card re^ ^ Q contact lc card C1 0 
tact and contactless IC ca^ tocol to be used, the 
returns information such * s J bie degree of use, as a 
kind of the card, and the P° |Q modu | e 10 MD checks 
response. In this operation, d vja separaD | e portion 
whether the lead wire 1 0L ' 5 ^ js pot disC0 nnected) 
10D (that is, whether the |aa vo|tage to | e ad wire 10L. 
by, for example, applying 3 10M and separable por- 
[0112] When the main &° Qntact IC card C10 has not 
tion 10Dare unified and th* jg nQt disconne cted and 
yet been used, lead wire | ^ |n thjs state> the IC 
thus current flows around ^ ^ thQ card is in a pre - 
module 10MD can recogn' jon jndi cating the pre- 
used state and outputs in* ^ The IC card reader- 
used state as the initial r*jj* abQVe output information 
writer 300 which received J^ ndicates that the contact IC 
displays information, whi^n ^ ^ q disp|ay ( iike an 
card C10 has not yet be^£ c card reade r-writer 300. 
LCD display) attached to tn ^ continue the 

After that, contact IC caf<2 0 

communication. can unders tand the ne- 

[0113] Accordingly, the *J used state and making the 
cessity of finishing this pr» fe separable portion 10D 
card possible for use (t^^ main body 10M). IHhe con- 
must be separated from t*^ fe the separable portion 
tact IC card C10 is in us© < p ' body 10M)i when the 
10D is separated from tnjf gtate o1 |ead wire 10L (by 
IC module 10MD checks ^ f|QWS in lea d wire 10L 
applying a voltage), no ^^ dtnat the card has already 
and thereby it can be det^_ followin g communication is 
been used. In this state, t* 1 

continued. aeration of checking the state 

[0114] Regarding the sslb \ e that before returning 

of lead wire 10L, it is a\sC? ^ ct|C card C10 ttself checks 
the initial response, the c& n st0 red in the IC module 
the possible degree of *^ thQ de gree indicates a pre- 
1 0MD and judges whethi ~\ hen the de gree indicates the 
used state, and that onl/ ^ |Q cafd C10 itse | f performs 
pre-used state, the cont^ |ead wjre Another method 
the checking operation 0* f unction of judging the state 
is also possible in which < *_ vided to the contact IC card 
of lead wire 10L is not p sends internal information 
C10 rtself and the IC card exte rnal device including IC 
relating to the card to a-*j x lhQt the external device 
card reader-writer 300, nQt yet been use d based 

judges whether the care* t tQ me kind of the card C10 
on information with respr ^ ^ When the card is in the 
and the possible degree dev ice sends the contact IC 
pre-used state, the exter ^ necking the state of lead wire 
card C10 a request for ^ respon se to the request, it is 
10L, and according to ^ ^ ain body 10M and sep- 
confirmed whether or nCZ? ra t e d 
arable portion 10D are according to the contact 

[011 5] As explained D 
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IC card C10, a pre-used contact IC card (CIO) can be 
safely handed over from an issuer to a user. 
[0116] Each of the above-mentioned embodiments 
functions as an IC card system consisting of an IC card 
and an IC card reader-writer In each system arrange- s 
ment, the IC card is fed electricity via electromagnetic 
coupling so as to realize data transmission with the IC 
card reader-writer. However, instead of the electromag- 
netic coupling, electrostatic coupling may by used for 
supplying electric power to an IC card and for performing i o 
similar data transmission. 

Claims 

15 

1 . An IC card (Ct ) fed electricity from an IC card read- 
er-writer via feeding means using one of electro- 
magnetic coupling and electrostatic coupling, and 
the IC card having an IC chip which communicates 
with the IC card reader-writer, characterized in that: 20 

the IC card comprises a conductor (1S) for 
short-circuiting the feeding means; and 
the IC card becomes usable when the short- 
circuited state of the conductor is freed, and ap- 25 
pearance of the card is different before and af- 
ter the short-circuited state is freed. 

2. An IC card (C3-C10) fed electricity from an IC card 
reader-writer via feeding means using one of elec- 30 
tromagnetic coupling and electrostatic coupling, 
and the IC card having an IC chip which communi- 
cates with the IC card reader-writer, characterized 

in that: 

35 

the IC chip comprises two lead wire connecting 
terminals (3P 1? 3P 2 ; 5P.,, 5P 2 ; 10P 1f 10P 2 ); 
the IC card comprises a conductor for short- 
circuiting the two lead wire connecting termi- 
nals; and 40 
the IC card becomes usable when the short- 
circuited state of the connecting terminals is 
freed, and appearance of the card is different 
before and after the short-circuited state is 
freed. 45 

3. An IC card (C2) fed electricity from an IC card read- 
er-writer via feeding means using one of electro- 
magnetic coupling and electrostatic coupling, and 

the IC card having an IC chip which communicates so 
with the IC card reader-writer, characterized in that: 

the IC card comprises means (2C 2 ) for gener- 
ating a current having a reversed polarity with 
respect to a current generated by the feeding ss 
means; and 

the IC card becomes usable when the current 
of the reversed polarity is disconnected, and 



appearance of the card is different before and 
after the disconnection. 

4. An IC card as claimed in any one of claims 1 -3, char- 
acterized in that the IC card becomes usable by cut- 
ting and separating a portion (1 D; 2D; 5D; 10D) of 
the card. 

5. An I C card as claimed in any one of claims 1 -2, char- 
acterized in that: the IC card has a notch (31) and 
a portion of the conductor is exposed at the notch; 
and the short-circuited state is freed by cutting the 
exposed conductor. 

6. An IC card as claimed in claim 3, characterized in 
that: 

the IC card has a notch and a portion of the 
means for generating the current having the re- 
versed polarity is exposed at the notch; and 
the current of the reversed polarity is discon- 
nected by cutting the exposed portion of said 
means. 

7. An IC card as claimed in claim 5, characterized by 
further comprising protection means (41) for pro- 
tecting the conductor exposed at the notch, and 
wherein the protection means is removed at the 
time of cutting the conductor. 

8. An IC card as claimed in claim 6, characterized by 
further comprising protection means for protecting 
the exposed portion of the means for generating the 
current having the reversed polarity at the notch, 
and wherein the protection means is removed at the 
time of cutting the exposed portion. 

9. An IC card as claimed in claim 7, characterized in 
that the conductor is automatically cut according to 
the removal of the protection means. 

10. An IC card as claimed in claim 8, characterized in 
that the exposed portion is automatically cut ac- 
cording to the removal of the protection means. 

11. An IC card as claimed in claim 2, characterized in 
that before the IC card becomes usable, the IC card 
performs specified data communication prior to us- 
age of the card, with the IC card reader-writer. 

12. An IC card as claimed in any one of claims 1-3, char- 
acterized in that the IC card (C1-C9) is a contact 
type. 

13. An IC card as claimed in any one of claims 1 -3, char- 
acterized in that the IC card (C10) is a contactless 
type. 
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14. An IC card as claimed in any one of claims 1 -3, fur- 
ther comprising indicating means (62; 72; 82; 92) 
for indicating information relating to a state of usage 
of the IC card. 

15. An IC card as claimed in claim 14, characterized in 
that the indicating means (62; 72) has a fuse (63; 
73) and indicates whether the card has already 
been used by a fused or pre-f used state of the fuse. 

16. An IC card as claimed in claim 14, characterized in 
that the indicating means (72) has a fuse (73) and 
indicates whether the card has reached a predeter- 
mined degree of use by a fused or pre-fused state 
of the fuse. 

17. An IC card as claimed in claim 16, characterized in 
that the indicating means (72) has a plurality of the 
fuses (73), and indicates whether the card reaches 
each of predetermined degrees of use by fusing the 
fuses in turn. 

18. An IC card as claimed in claim 14, characterized in 
that the indicating means (82; 92) has a thermo- 
chromic material (84; 94) and indicates whether the 
card has already been used by a change of color of 
the thermochromic material which received heat. 

19. An IC card as claimed in claim 14, characterized in 
that the indicating means (92) has a thermochromic 
material (94) and indicates whether the card has 
reached a predetermined degree of use by a 
change of color of the thermochromic material 
which received heat. 

20. An IC card as claimed in claim 19, characterized in 
that the indicating means (92) has a plurality of the 
thermochromic materials (94), and indicates wheth- 
er the card reaches each of predetermined degrees 
of use by heating each thermochromic material with 
a different amount of energy so as to make each 
thermochromic material have a different change of 
color. 

21. An IC card system in which an IC card (C1) is fed 
electricity from an IC card reader-writer (200) via 
feeding means using one of electromagnetic cou- 
pling and electrostatic coupling, and the IC card has 
an IC chip which communicates with the IC card 
reader-writer, characterized in that: 

the IC card comprises a conductor (1S) for 
short-circuiting the feeding means; and 
the IC card becomes usable when the short- 
circuited state of the conductor is freed, and ap- 
pearance of the card is different before and af- 
ter the short-circuited state is freed. 
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23. 



55 



An IC card system in « C <* rd ^ ^ 

fed electricity from an KJ card reade'-wnte J200, 
300) via feedhg means using one of electromag- 
netic coupling and electrostatic coupling and the IC 
card has an Tc chip *rt*h communica es with the 
IC card reader-writer, characterized in that. 

the IC chip comprise two lead wire connecting 

terminals (3P,. 3P 2 : SPf ^r 0 ^'™^ 
the IC card comprises a conductor or short- 
circuiting the two lead wre connecting term- 

nals; and , , 

me IC card becomes usable when the short- 
circuited state of *° connecting term.n a >* 
freed and aeoearance of the card is different 
freed, and appear ircuited state is 

before and after ,ne 5,1 
freed. 

An IC card system in which an IC card (C2) is fed 
electricity from an IC card ^^^^ 
feedina means usina one of electromagnetic cou- 
feedmg means using and the IC card has 

p ing and electrostatic coupling, anum 

.>* u- u- u ^imun cates with the IC card 
an IC chip which corn rTluinoaic " 
reader-writer, characterized in that: 

the IC card comprises means (2C 2 )1 for gener- 

ating a current h^ing a reversed 

respect to a curr** generated by tha feeding 

tolTccad bee**"** usab,e th * current 
of the reversed polarity ^sconnectea and 
appearance of n« «d is drfferent before and 
after the disconn^ ct,on - 

_ claimed in claim 22, charac- 

24. An IC card system a^ claimeo in u.* . 

- ^ ■ ^ \^ t the IC card becomes usable, 

tenzed in that before xne 10 , a i^ti™ 

. <=necrfied data communication 

the IC card performs ^P ec,M , _ ^ . r ^ aHcsr 
* *u ^ard wrth the IC card reader- 
prior to usage of the ¥V 

writer. 

25. An IC card system a^ claimed in any 

21 -23. characterized * that the IC card comprises 
' ' for indlcating m . 

indicating means (62^> • i^ir.-rH 

... <state of usaqe of the IC card, 

formation relating to & siaie 01 

26. A method of indicate fl ■ *■» of usa ^ * "J ^S? 
(C1 ) which is fed ele ^ricity from an IC 

Liter via feeding m^ans using one f*f*™**; 

, I ^ctrostatc coupling, and the IC 

netic coupling and el ^ Cl,uau:i ' r „,Hh 

• . * .r- ^ hio which communicates with 
card having an IC & n, P w . . -^ r ^ tQri7or i 

t r> -t riter the method characterized 

the IC card reader-v/ r,ie '' lMO 

by comprising the st ^P s of * 

short-circuiting the feeding means so as to 
make the IC cai-d unusable; and 
making the car^ "sable by freeing ^e short- 
circuited state, ^nd also making appea«nce of 
the card different accordmg to the short- 
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circuiting operation. 

27. A method of indicating a state of usage of an IC card 
(C3-C10) which is fed electricity from an IC card 
reader-writer via feeding means using one of elec- s 
tromagnetic coupling and electrostatic coupling, 
and the IC card having an IC chip which communi- 
cates with the IC card reader-writer, characterized 

in that: 

10 

the IC chip comprises two lead wire connecting 
terminals (3P V 3P 2 ; 5P V 5P 2 ; lOP^ 10P 2 ), 
and the method comprising the steps of: 
short-circuiting the two lead wire connecting 
terminals so as to make the IC card unusable; 15 
and 

making the card usable by freeing the short- 
circuited state, and also making appearance of 
the card different according to the short- 
circuiting operation. 20 

28. A method of indicating a state of usage of an I C card 
(C2) which is fed electricity from an IC card reader- 
writer via feeding means using one of electromag- 
netic coupling and electrostatic coupling, and the IC 2s 
card having an IC chip which communicates with 

the IC card reader-writer, the method characterized 
by comprising the steps of: 

generating a current having a reversed polarity 30 
with respect to a current generated by the feed- 
ing means in the IC card so as to make the IC 
card unusable; and 

making the card usable by disconnecting the 
current of the reversed polarity, and also mak- 35 
ing appearance of the card different according 
to the disconnection. 

29. A method as claimed in any one of claims 26-28, 
characterized by further comprising the step of in- *o 
dicating information relating to a state of usage of 

the IC card. 

30. A method as claimed in claim 29, characterized in 
that the information relating to the state of usage is 45 
indicated according to a fused or pre-f used state of 

a fuse (63; 73). 

31. A method as claimed in claim 29, characterized in 
that the information relating to the state of usage is so 
indicated according to a change of color of a ther- 
mochromic material (84; 94) which received heat. 
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(57) An IC card (C1) whose state of usage can be 
judged by a user from an appearance of the card, and 
a relevant IC card system and method are provided. In 
an IC card fed electricity from an IC card reader-writer 
via feeding means using one of electromagnetic cou- 
pling and electrostatic coupling, and the IC card having 
an IC chip which communicates with the IC card reader- 



writer, the possible/impossible state of usage of the card 
by a user is determined using electric means for discon- 
necting or non-disconnecting the feeding means or pro- 
viding another circuit and disconnecting this circuit, and 
appearance of the IC card is also changed at the time 
of the change caused by such electric means and there- 
by the state of usage of the card is indicated to the user. 



FIG.l 




Printed by Jouve. 75001 PARIS (FR) 



EP 0 899 683 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



A ppllcation Number 

E p 98 40 2122 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
ot relevant passages 



OE 195 30 608 A (ORGA KARTENSYSTEME GMBH) 
27 February 1997 (1997-02-27) 

* column 2, line 17 - line 54 * 

* figure 2 * 

US 5 635 702 A (M0NICAULT ANDRE) 
3 June 1997 (1997-06-03) 

* column 1, line 42 - column 2, line 5 * 

* figure 1 * 

EP 0 599 079 A (ORGA KARTENSYSTEME GMBH) 
1 June 1994 (1994-06-01) 



* column 2, line 30 

* figure 1 * 



column 3, line 20 * 



The present search report has been drawn up for alt claims 



Place ot seaich 

THE HAGUE 



Dale ol ccmo*cbon el the sco rch 

15 December 1999 



Relevant 
to claim 



1-3, 

21-23, 

26-28 



1-3, 

21-23, 

26-28 



1-3, 

21-23, 

26-28 



G06 *J 9/073 
G06K**' 



Rydman, 



CATEGORY OF CITED DOCUMENTS 

X : particularly reievan] it taken alone 

Y : particularly relevant it combined with another 

document ot the same category 
A : technological background 
O ' non-written disclosure 
P : intermediate document 



T : theory or pnncple undenyng the inventjcr^ 
E : earlier patent document, but publisl-ed c 

after the Ming date 
D : document cited in the app icatton 
L : document ct:ed for other reasons 



& : member of the same patent famfly. corre^ 



BN5DOCJD: <EP 0B99683A3J_ 



EP 0 899 683 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 40 2122 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EOP tile on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

15-12-1999 



Patent document 
cited in search report 


Pubication 
date 


Patent family 
member(s) 


Publication 
date 


DE 19530608 


A 


27-02-1997 


NONE 






US 5635702 


A 


03-06-1997 


FR 
EP 


2721731 A 
0689163 A 


29-12-1995 
27-12-1995 


EP 0599079 


A 


01-06-1994 


DE 


4239398 A 


26-05-1994 



£b For more details about thrs annex : see Official Journal of the European Patent Office. No. 12/82 



BNSDOC1D: <EP 0899633A3J_> 



